NASA’s 

Materials  and  Processes  Technology  Information  System 

(MAPTIS): 

How  it  relates  to 

Sustainable  Aerospace  Advanced  Manufacturing  and 
Sustainable  Materials  Management 


Presentation  by 
Sam  Higuchi;  Staff  Engineer 
NASA-HQ  Environmental  Management  Division 

and 

Christina  C.  Hudson 
SAIC 

29  November  2011 
2011  SERDP-ESTCP  Symposium 

Session  IB  -  National  and  International  Regulatory  Impacts  on  DoD  Operations: 
Refining  the  Goals  of  DoD's  Strategic  Plan  for  ‘REACH’ 


*This  presentation  does  not  represent  the  official  position  of  NASA  or  the  United  States  government.  This  presentation  only  reflects  only  the 
personal  views  of  the  presenters. 


Form  Approved 
OMB  No.  0704-0188 


Report  Documentation  Page 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

NOV  2011 

2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-2011  to  00-00-2011 

4.  TITLE  AND  SUBTITLE 

NASA’s  Materials  and  Processes  Technology  Information  System 
(MAPTIS):  How  it  relates  to  Sustainable  Aerospace  Advanced 
Manufacturing  and  Sustainable  Materials  Management 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS (ES) 

National  Aeronautics  and  Space  Administration,  Headquarters, 300  E 
Street,  SW, Washington, DC, 20546-0001 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS  (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

Presented  at  the  Partners  in  Environmental  Technology  Technical  Symposium  &  Workshop,  29  Nov  ?  1 
Dec  2011,  Washington,  DC.  Sponsored  by  SERDP  and  ESTCP 

14.  ABSTRACT 

Our  poster  shows  how  MAPTIS  relates  to  Sustainable  Aerospace  Advanced  Manufacturing  and 
Sustainable  Materials  Management.  MAPTIS  is  a  ?pre-Milestone  B?  design-engineering  tool.  MAPTIS 
provides  materials  and  manufacturing  processes  information  to  design-engineers.  One  component  of 
MAPTIS  provides  Environmental-Safety-Health  (ESH)  information  on  regulated  materials,  most  notably 
information  on  materials  regulated  by  the  European  Union?s  ?REACH?  and  U.S.  ESH  regulations. 
MAPTIS?s  ESH  component  is  a  powerful  way  to  do  Pollution  Prevention  ?at  the  Source?.  The 
presentation  will  provide  an  overview  of:  (1)  the  importance  of  MAPTIS  and  the  ESH  component  to  the 
U.S.  Aerospace  Sector;  (2)  the  relevance  of  MAPTIS  and  the  ESH  component  to  National  and 
International  initiatives;  (3)  the  process  for  keeping  MAPTIS  and  the  ESH  information  current. 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF 
RESPONSIBLE  PERSON 

a.  REPORT 

unclassified 

b.  ABSTRACT 

unclassified 

c.  THIS  PAGE 

unclassified 

Same  as 
Report  (SAR) 

17 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


National  and  International  Regulatory  Impacts  on  DoD  Operations: 
Refining  the  Goals  of  DoD's  Strategic  Plan  for  'REACH' 


Technical  Session  No.  IB 


NASA’s  Materials  and  Processes  Technology  Information 

System  (MAPTIS) 

ISAMU  HIGUCHI 

National  Aeronautics  and  Space  Administration,  Headquarters 

300  E  Street,  SW 
Washington,  DC  20546-0001 
(202)  358-0149 
shiguchi@nasa.gov 

CO-PERFORMER:  Christina  C.  Hudson  (SAIC) 


Our  poster  shows  how  MAPTIS  relates  to  Sustainable  Aerospace  Advanced  Manufacturing 
and  Sustainable  Materials  Management. 

MAPTIS  is  a  “pre-Milestone  B”  design-engineering  tool.  MAPTIS  provides  materials  and 
manufacturing  processes  information  to  design-engineers.  One  component  of  MAPTIS  provides 
Environmental-Safety-Health  (ESH)  information  on  regulated  materials,  most  notably 
information  on  materials  regulated  by  the  European  Union’s  ‘REACH’  and  U.S.  ESH 
regulations.  MAPTIS’s  ESH  component  is  a  powerful  way  to  do  Pollution  Prevention  “at  the 
Source”.  The  presentation  will  provide  an  overview  of:  (1)  the  importance  of  MAPTIS  and  the 
ESH  component  to  the  U.S.  Aerospace  Sector;  (2)  the  relevance  of  MAPTIS  and  the  ESH 
component  to  National  and  International  initiatives;  (3)  the  process  for  keeping  MAPTIS  and  the 
ESH  information  current. 
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NASA  is  about  creating  for  the  future  using  design¬ 
engineering  tools  to  enhance  sustainable  use  of  materials 
and  sustainable  manufacturing  processes 
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MAPTIS:  Materials  and  Processes  Technical  Information  System 
MAPTIS  is  a  NASA  Materials  Science  &  Materials  Engineering 
Portal 


MAPTIS  can  be  used  to  locate  design  problems  before  they  become  ; product  problems. 


MAPTIS  can  be  used  to  find  the  right  materials  and  the  right  manufacturing  processes 

to  give  the  right  performance  for  the  right  applications 
so  as  not  to  endanger  humans  or  the  planet. 


MAPTIS  is  (in  DOD  Terminology)  pre-Milestone  Bl 


“Technical  Requirements,  before  Milestone  B” 
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How  Important  is  the  US  Aerospace  Industry? 

1 )  Positive  U.S.  trade  balance  only  exists  for  two  of  the  five  High-Technology  areas* 

2)  Greatest  positive  contributor  to  the  Trade  Balance  is  the  U.S.  Aerospace  Sector 

*  US  Trade  Balance  for  Five  High-Technology  areas  defined  by  OEDC 

(National  Science  Board  -  National  Science  Foundation  (2010)  Science  and  Engineering  Indicators  2010,  Chapter  6:  “Industry,  Technology,  and 
the  Global  Marketplace”,  page  6-37, 

at  URL:  http://www.nsf.gov/statistics/seind1 0/pdf/c06.pdf ) 


Dollars  (billions) 


Technology 


US  Trade  Balance 
Only  positive  for: 

1)  Aerospace  ~$55B 

2)  Electronics  (includes 
Avionics)  ~$25B 


Cost  -  Schedule  -  Performance 

What  is  the  Problem?  MAPTIS  as  Part  of  the  solution 


Materials  Engineer 


Materials  efforts  (new  compositions,  processing,  manufacturing)  are 

not  linked  with  the  design  process. 
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" New  commercial  products  today  have  a  faster  development 
cycle ....  For  example ,  jet  engines  are  now  developed  in  30  months 
rather  than  60,  largely  because  of  improved  computational  design 

tools."  NRC  (2001)  Materials  in  the  New  Millennium,  at  page  10. 
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Development 

•  Highly  Empirical 

•  Testing 
Independent  of  Use 

•  Existing  Models 
Unlinked 


Systems  Design 

•  Materials  Input  from 
“Knowledge  Base”  of  Data 
(Data  Sheets,  Graphs, 
Heuristics,  Experience,  etc.) 

♦  System/Sub-System  Design  is 
Heavily  Computational  and 

JCUlid - - - 

Clean  Sheet  of  Paper  to 

engine  Design  -  30  Months, 

*  Well  Established  Testing 

Leo  Christodoulou  DARPA  DSO  (2007) 
"Accelerated  Insertion  of  Materials  (AIM)" 
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2001  Increasing  Global  Regulations;  and 
2008  Lack  of  Understanding  About  REACH,  U.S.  Survey 

Apparent  “Market  Failure”  to  understand  the  importance  of  REACH  to  the  U.S. 


Brian  Sherwin  (CSP  co-Founder,  EORM  /  President,  ESHconnect) 
& 

Jen  Jeng  (Associate  EHS  Consultant,  EORM)  (October  2001) 
“SESHA  Academic  Lecture  Series:  Design  for  Safety/  Design  for 
the  Environment  in  the  Semiconductor  Industry” 


Understanding  of  REACH  by  Military  Suppliers 

(297  Respondents) 


H  Senior  Management  n  Environment,  Health  &  Safety  Personnel 

□  Manufacturing  Personnel  □  Engineering  Personnel 

■  Purchasing  Personnel 


Percentage  of  Military  Suppliers 
in  Specified  Product  Segments 
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Note:  at  a  95  percent  confidence  level,  this  sample  segment  has  an  error  margin  of  ±5.87 

I  PC  Market  Research  (2008)  “Results  of  I  PC  Survey 
on  REACH  Preparedness  in  the  North  American  and 
European  Electronic  Interconnect  Industry” 


Percentage  of  Cost  Locked  In  by  Phase 
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Cost  locked  in  by  Phase,  and 
Cost  of  Change  by  Phase 
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The  Cost  of  Change  Aerospace  Industry: 


Concept  and  Full  Scale 
Validation  Development 

From  W.  J.  Larson  &  L.  K.  Prance  (1999)  Human  Spaceflight:  Mission  Analysis  and  Design 


Aerospace  Study 
Average  Cost  per  Change 

(G,  Finn) 

$3,500  Design  Phase 
$35,000  Build  Phase 
$350,000  Production  Phase 


Role  of  Engineering  Simulation  in  the  Enterprise 
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3)  NASA 's  Materials  Usage  Agreements  (MU As) 
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MAPTIS  and 
Making  Decisions  and 
Controlling  Resources  (including  costs) 
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1)  Design  Engineer  (CAD) 

2)  Project/  Program  Manager  (PLM/  PDM) 

>3)  Corporate  Executive/  Senior  Manager  (ERP) 
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National  Research  Council  (2004)  Retooling 
Manufacturing:  Bridging  Design,  Materials,  and 

Production 


Interoperability  ofAEE  Tools 
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MAPTIS  and  Sustainable  Materials  Management  Opportunities: 


Product  (Project,  Program)  Lifecycle  Management  (PLM) 
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CROSS-CUTTING  STRATEGIES *  -- 


“Technology  Roadmap  Strategies”: 

*  K.  Geiser  (2001)  Materials  Matter 

1.  Detoxification 

2.  Dematerialization 

3.  Decarbonization 


National  Initiatives  and  NASA  Technology  Initiatives 

And  MAPTIS 


REPORT  TO  THE  PRESIDENT  ON 
ENSURING  AMERICAN 
LEADERSHIP  IN  ADVANCED 
MANUFACTURING 


Span  Trdwobtp  f.rand  1 


MAPTIS  can  implement  concepts  that 
have  the  potential  to  significantly 
contribute  to: 

>  National  Advanced  Manufacturing  Initiative 

>  National  Materials  Genome  Initiative 


MAPTIS  can  implement  concepts  that 
have  the  potential  to  significantly 
contribute  to: 

>  NASA  Space  Technology  Grand  Challenge 

>  NASA  Technology  Roadmap  for  Materials 

>  NASA  Technology  Roadmap  for  Information 
Technology 


Complexity  Number 


Potential  Risks  of  Introducing  New  Materials 


F  Shadman  (May  2008  )  EPA  Science  Forum: 
Environmental  Challenges  and  Opportunities  in  Nano- 

Manufacturing  (Semiconductor  Manufacturing) 


MAPTIS 

Public-Private  Activities 


MISSE  DATA  CONSORTIUM 


Spacecraft  Materials  Consortium 

Gary  Pippin  FFRDC  -  Aerospace  CorpfBoewg  (2010) 

Spacecraft  Materials  Consortium"  [In  attendance  on  9  Nov 
were  Rob  Cox.  Sopo  Yung,  Rick  Serwecki,  Don  Jaworske. 
Debbie  Waters.  Gary  Pippin  Sieve  Wanthal  Matt  Presley  Julia 
Yefimenko.  Iwonka  Palusinski  Mina  Finekenor.  and  Kelly  Trautz) 


09  Nov  2010 


The  Material  Data  Management  Consortium 
(MDMC) 


The  Material  Data  Management  Consortium  (MDMC) 

Key  industry  sectors:  Aerospace,  defense^  and 
energy. 

The  Material  Data  Management  Consortium 
(MDMC)  is  a  unique  collaborative  project  focused 
on  developing  and  applying  software  to  manage 
mission-critical  materials  data  in  the  aerospace, 
defense,  and  energy  sectors. 


MDMCnet 


Members 


ASM  International 
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GE— Aviation 
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Northrop  Grumman 
Oak  Ridge  NL 
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Rolls  Royce 
US  Navy 

US  Army  Research  Labs 
Williams  International 


s  industries  it  is  also  vital  that 
/ed  users,  and  that  data  is  fully 


ts  stringent  requirements  for 


The  Materials  Strategy  Software  Consortium 
is  a  collaborative  project  that  defines  and 
applies  new  software  to  manage  materials 
data  and  meet  the  challenges  of  material 
selection,  substitution  and  cost  optimization. 

Benefits  include  reducing  overall  manufadunng  costs,  mitigating  the  nsks  associated 
with  global  engineering,  and  improving  product  quality. 

mmh 
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The  Materials  Strategy  Software  Consortium 


For  any  organization  with  an  interest  in  materials 
materials  strategy  seiectjon^  substitution  and  cost  optimization 

The  Materials  Strategy  Software  Consortium  is  a 
collaborative  project  which  defines  and  applies 
new  software  to  manage  materials  data  and  apply 
it  to  the  challenges  of  material  selection, 
substitution  and  cost  optimization.  ,/new 

market  analysis 

•  Material  Substitution  » 

Tools  to  identify— and  understand  the  implications  of— candidate  substitutes  for  materials  which  are  withdrawn, 
obsolete  or  unavailable. 

•  Coating  Selection  » 

Data  and  software  to  support  the  systematic,  rational  selection  of  coatings  and  coated  matenals 


The  Environmental  Materials  Information  Technology  (EMIT) 
Consortium 


The  Environmental  Materials  information  Technology  (EMIT)  Consortium  ts  a 
coHaboratrve  protect  that  develops  and  applies  matenals  inlormabon 
technology  solutions  to  assist  design  around  environmental  constraints 


Members 


Two  ke>  focus  ateas  are 


•  Restricted  substance  regulations  i suen  as  REACH . 

•  Eco  design  to  meet  objedrves  such  as  reduced  entry,  or  carbon 
footpnnt 
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The  EMIT  Consortium 


The  Environmental  Materials  Information 
Technology  Consortium  is  for  any  manufacturing 
organization. 

The  project  develops  and  applies  materials 
information  technology  solutions  to  assist  design 
around  environmental  constraints. 
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